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EFFECT OF VARTATTION IN DIAMETER AND PITCH OF RIVETS

ON COMPBESSIVE STRENGTH OF PANELS
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WITH Z-SECTION S'Immms - T -

'PANELS OF VARTOUS STIEFENER SPACTNGS
THAT FAIL, BY LOCAL BUCKLING

By Norris F. Dow and Williem A. Hickman
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An experimental investigation is being conducted to detarmtne
the effect of varying the rivet dlameter and pitch on the .compressive
strength of £lat 24S-T aluminum~alloy Z-stiffened panels of the type
for which design charts are available. The present part of the
investigation 1s concerned with panels which have the smallest values
of width~to~thickness ratlo of the webs of the stiffeners given by
the design charts and have such length that fallure is Dy loecal
buckling. The results shcwed that for these panels, regardless of
their stiffener spacing, the compressive sbtrengths Increased appreci-
ably with either an increase in the dismeter of the rivets or a
decrease In the pitch of the rivets.

INTRCDUCTICN

The design and analysis of sheet—stiffener panels for aircraft
structures have been the subject of extensive experimental snd
theoretleal investigations, but the determination of the size and .
pitch of rivets for attaching sheet to stiffener is a problem that
has not been adequately solved. In reference l.charts and procedures
.are presented for the design of Z-stiffened panels to carry a givon
intensity of loading at s given panel length. The test data on which
these design charts were based, however, were obtained for an arbi-—
trary dlameter and pitch of the rivets. An investlipgation is there-
fore belng conducted in the Langley structures ressarch laboratory
of the NACA to determine the effect of a varlation in the rivet
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diameter and pitch on the strength of 24S-T aluminum-alloy penels
with longitudinal Z-scctlon stiffeners:of the type for which the
design charts of reference-l were prepared.

Results are presented of the third serieg o tests for the
inveastigation. BSame results of the first series of tests, reported
in reference 2, are combined herelin with the resulis of the third
gerles., Since any number of combinations of rivet diameter and
pitch are posslble for any. panel, the.results of the tests made in
these first thres series can cover only a small region on the deslgn
charts of reference 1. The firast series of tests (reference 2)
covered the region in which the panels have the closest stiffener
spacings, the amallesat value of width-to-thlckness ratio for the
webs of the stiffeners, amd such lengths that fallure is by local
buckling. The second series of tests (reference 3) covered the
same region ay the tests of reference 2 except for the limitation
on the panel lengths, The third series of tests, with which the
present paper ls concerned, covers the region in which the panels
have the smallest valus of wildth—to-thlckness ratio for the webs of -
the stiffeners, such lengths that fallure ls by local buckling,
and no limitation on the stlffener spacing. Furthexr testing will
‘bo.required to determine the effect ¢of rivet diameter and pltch on
* .panels having higher velues of width~to—thlckness ratlo for the
.+ Webg of the stiffeners. '

o

‘ - - BYMBOLS

L t lengtﬁ of gpecim;n, inches
p ) £adius of gyfation; inchesn-
L/o slenderness ratio
W width of specimen, inches
bg - - :gpaoing of ‘etiffeners on sheet, inches -
b width'df attﬁéhment flange of stiffeners, inches
by j- width of web of stiffeners, inches
.'BF width of outstanding flange of stiffeners, inches
tg . .thickness of. sheet, inohes

W thickness of web of stiffeners, inches
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a _ diemeter of rivets, lnches
P - pitcﬁ of rivets, inchés .
h ‘depth of countersink for rivets, inches
Ocy coampressive yleld stre.ss for material, ksi
op ‘average compressive stress at failing load for
any specimen, ksi
c coefficient of end fixity in Buler column formula
Py _ compree_sive load per inch of panel width, kips per inch
R radius of bend

TEST SPECIMENS AND METHOD OF TESTING

, The specimens ccnsisted of 24S-T aluminm-alloy panels having
longltudinal Z-section stiffensrs as shown in figures 1 and 2. -

Seven stiffener spacings (%:— = 25, 30, 35, 40, 50, 60, and ’75')

wore investigated. The stiffeners on all panels were identical.
Two thicknesses of sheet were used to give two ratios of stiffener

thickness to sheet thickness: -%’- = 1.00 and 0.63. The lengths of

the panels wers so chosen ( % = 20) that no column fallures occurred.

The proportions LU 20, ° L 9.5, and % ‘= 0.4 were chosen
" to give the panels from the design charts of reference 1 that have
the smallest values of width—to-thickness ratio for the webs of
the stiffeners. In order to allow for the larger rivets used in

the present investigation, the value of %_- for the panele 'was
- 8lightly lerger +than ’chat used for the panels of reference L which
hed o = 1.00.

The rivets used throughou'b “the investigation were Al"(S—-T flat—
heed rivets (ANMEEAD). Both the diameter and pitch of the rivets
. were varied for each ratio of sheet thickness to silffener thickness,
as is.shown in teble 1. The minimum rivet pitch used in all cases
. wes equal to three times the rivet diameter, On all panels the
rivets were driven by the NACA flush-riveting process in which the

[y
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rivet is inserted with the head opposite the countersunk end of the
hole, the shank of the rivet 1s driven lnto the cavity formed by
the countersink, and the excess material 1s removed with a milling
tool. A countersink angle of 60° was uged throughouts The depths
of the countersink used are given in table 1.

Ultimate ccinpressive loads for the 348 specimens were deter-—
mined in a hydraulic testing machine having an accuracy of one~half
of 1 percent of the load., The ends of the specimens were ground
accurately flat and parallel in a special grinder, and the method
of alinement in the testing machine was such as to insure a uniform
bearing over the ends of the specimens.

** The with-grain campressive yield strength oo, 0f the material
before forming was found to be as follows: 48.0 ksi (max.),
4y .2 ka1 (av.), and 40.% ksi (min.).

RESULTS AND DISCUSSION

The results are presented in figure 3 and table 1. In figure 3,
Ef, calculated simply as the failing load dlvided by the cross—
goqtional area of the pamnel, is plotted against the sum ¢f the thick—

nesges of sheet and stlffener E—~%~%;-_in order to present the
results in a menner similar to that used In references 2 and 3.
: ' ' t b

Figure 3 shows that for all values of t% and E% investigated
the compressive strengths increassed with either an increase in
the dlemeter of the rivets or a decrease in the pitch of the riveta.

The type of failure also changed with increasing rivet diameter
and -decreasing rivet pitch, as is shown in figure 4. For the weakest
riveting (see lower left corner of fig. 4), there was a fairly long
wave—length bulging of the sheet away from the stiffeners accompanied
by numerous rivet faillures. As the Btrength of riveting increased
- (upward and toward the right on fig. 4) the wave length of the bulge
decreased and fewor rivet failures occurred. In order to avoid this
bulging altogether and to achieve e plate buckling pattern which
varied sinusoidally along and across the sheet at fallure, & very
strong riveting was required. (See top part of fig. 4.)

These results suggost that the conception of a limited critical
range of the ratio of rivet pitch to sheet thickness (the "danger
zone" tentatively established in reference 4) for wvhich rivet fallures
may be expected to redice the panel strergth may be misleading. At
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least for rivet pitches smasller than those corresponding to the
lower limit of the critical range of reference 4, and for the type
of atiffensrs tested, perhape & scmewhat truer conception is that
the strength for local buckling failure alweys depends upon both
the rivet pitch and diameter as well as upon such other variables.
as panel proportlions,-

CONCLUDING REMARKS

Results are presented of teets to detérmine the effect of
verying the rivet diameter and pitch on the campreesive strength
of flat 24S-T aluminum~ailoy Z—stiffened panels of the type for
which design charts are available. The present part of the investi»
gation is concerned with panels which have the smallest values of
width~to~thickness ratio of the webs of the stiffensrs given by the:
design cherts and heve such length that failure 1s by local buckling.
The resulte showed that for these panels, regardless of their stiffener
spacing, the compressive strengths ipcreased appreciably with elther
an increase in the diasmeter of the rivets or a decrease in the pitch
of the rivets.

Langley Memorial Aeronautical Laboratory
Nationsl Advisory Committee for Aeronautics
Langley Field, Va., August 1, LO4T
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TABLE 1.— NOMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS

SHOWING EFFECTS OF VARYING RIVET PITCE AND RIVET DIAMETER

Diem, of Depth of Pitch of Average stress 71’%
rivets, countersink, rivets, at failing load, L
4 k P Tr
(1in.) (in.) (in.) (k1) {Xu1)
tg = 0.06% in.; bg = 1.60 in.; L = 10.%0 in.; W = 8.6k 1in.;
, b8 s B
- 100 Baas Bono
3/16 43.050 1.233
3/8 41,450 1.
1/16 0.035 5/8 b36.85%% 1.013
15/16 38.38 1.093
5
:1,.]3 29.300 L840
1% 26.700 .768
9/32 ¢, 300 1.303
/ 040 3;3 b‘tg-500 1'323
3 . 5 .00 1.
2 15/16 b50.035 1.140
% 33.400 .9%0
1% 30.700 891
3/8 44600 1.317
5/8 by3.735 1.227
/8 .0%0 1%/16 byl.710 1.186
]i% 3%.750 .990
1% 32.200 .856
15/ 45,000 1.318
5 %3.870 1.197
5/32 060 15/16 %0.%00 1.1k
12 36.100 1.032
16
1& b33,800 973
9/16 45,340 1.329
5/8 bk, 1.232
3/16 .065% 15/16 %0.8%0 1.160
]‘i% 37.600 1.077
1% b33,.800 .968
3/4 Ll 18% 1.272
15/16 Ik 485 1.290
1/ .065 Lfg 38.900 1,10k
3
12 . 1.022
p 35.350

2Data for 't._s's = 25 1is from reference 2.

bAverago of two tests.

KATTONAL ADVISCRY,
COMMITTEE FOR AERONAUTICS
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TABLE ).~ NCMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS - Continued

Diam. of Depth of Pitoh of Average stross 71’%
rivets, countersink, rivets, at failing load, L
a R ) Ir
(in.) (in.) (in.)
(kei) (kui)
tg = 0.064 in.3 bg = 1.92 in.; L = 20.02 in.; W = 10.2k in.;
%--1.003 %-30; ;—:—-20

3/16 k1,640 1.086

252 n .

36. .
1/16 0.035 15/16 35.200 927
5

1':-1-6- 33.1%0 .865
1% 32.310 N L

S/ 41,860 1.10

3/82 k2,640 1.102
3/32 .0k0 5/8 39.400 1.019
15/16 36.9%0 .938

1.1% 31.830 8

1& 28.160 127

7 i e

1/8 .050 15/16 36.100 .85

2

= 34.0%0 .8716

12 30.370 791

15/ 4,070 1.146

:'/32 42,190 1.096

5/32 .060 15/16 ko, 620 1.049
"i% 35.150 .908

Ji- 31,910 .88

9/16 42.750 1.116

5/8 k3.4k0 1.126

3/16 065 15/16 40,000 1.026
12 36.570 .933

7 33.100 .58

3/% §3.220 1.133

15/16 43.810 1.0
1/k - 065 1.156- 38.370 984
1d 33.550 860

NATIONAIL, ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE l.— NOMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS - Continued

P
Diam. of Depth of Pitch of Average stress —2
rivets, countersink, rivets, st falling load, L/ﬁ
a h P I
(in.) (1n.) ) (in.) (is1) (ks1)
tg = 0.06k 1:1.; bg = 2,24 dn.3 L = 9.8% in,3 ¥ = 11.8% in.;
:’K = 1.00; Bﬁ. - h = 20 _
s i 353 Ty *
3/16 38.420 0.928
3/8 34.540 802
5/8 33.790 792
1416 0.03% 15/16 32.350 . T9%
1% 28.310 687
25.940 631
9/32 38.370 «936
3/8 38.600 936
5/8 37.090 <500
3/32 .0k0 15/16 3%.980 -851
i 32.3%0 .86
i3 26.990 653
3/8 39.130 -5k
5/8 37.9%0 .92k
1/8 050 15/16 39.370 950
1._-1% 33.230 .810
12. 28.950 .702
15/32 k0,080 978
. 5/ 38.990 -Gkk
5/32 .060 15/16 37. .521
16 33'230 -810
1.3- 30.200 .T32
9/16 38.500 .88
5/8 39.210 953
3/16 .065% 15/16 38.360 .930
% 34,240 - .832
i 31,740 769
3/ 40.380 594
15/16 40.480 <979
/4 .065 1-35 36.280 883
1% 32.550 <T9%

NATIONAL ADVISORY
COMMITTEE FOR AXRONAUTICS
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TABLE 1.~ NOMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS — Continued

NACA TN No. 1467

Diam, of Depth of Pitch of Average stress P
rivets, countersink, rivets, at falling load, s
a h -] Er I‘/VG
(in.) (1n.} 3 (1n.) (ks1) (xat)
tg = 0,064 in.; bg = 2.56 4n.; L = 9.64 in.; W = 13.44 in.;
t—H = E - H h -
i 1.003 T ko; W 20

3/16 37.94%0 0.868
3/8 36.370 .839
5/8 31.040 .719
1/16 0.035 1%/16 29.160 .669
1.26 26.180 .601

Y
1& 23.94%0 <554
9/32 38.600 892
3/8 38,540 .886
5/8 34.190 <187
3/32 040 15/16 34,130 .T84%

>
LB 28.290 646
1& 24,320 .560
3/8 38.660 .886
5/8 37.280 847
1/8 .050 15/16 34,920 .807
1,123 30.400 695
1% 27.700 .63k
15/ 38,360 188k
5/ 37.700 .869
5/32 .060 15/16 37.580 860
1.].% 31.620 .732
1% 28,590 656
9/16 37.960 812
5/8 39.070 897
3/16 065 15/16 37.440 .867
% 32.930 156
1% 30.180 .692
iy 38.510 894
1%,’/116 38.460 .896
1/h 065 1-% 3k.820 STTT
J_E 31.030 .T09

COMMITTEE FOR AERONAUTIOS

RATIONAL ADVISORY
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TABLE 1.— NOMINAL DIMENSIONS OF Z-STIFFINED PANELS AND TEST RESULIS — Continuad
Dism. of Depth of Pitch of Average stiress P
rivets, countersink, rlvets, at failing loed, =i
a h P Ty L/Ye
in, in.
(1n.)} {in.) (in.) (xs1) (k1)
tg = 0,064 in.; bg = 3.20 in.; L = 9.28 in.; W = 16.64 in.;
m-l.oo;b_s.- ;H-QO o
s 5"y
3/16 34.8%0 0.7,
3/8 33.260 683 |
5/8 32,270 694
1/16 0.035 15/16 30.260 621
1.% 25.080 .51
:LE 21.800 k7
9/ 35.510 .68
3/32 33.820 697
5/8 34.320 <131
3/32 .040 15/16 31.080 .63k
2 . .
13.6 28.620 590
26.240 569
3/8 35.520 .22
5/8 3h,k90 Tk
1/8 .0%0 15/16 33. .698
12 . .
e 28.9%0 595
1& 26.960
15/32 3%.930 .T20
5/ 35.010 Tk
5/32 060 15/16 33.730 696
1.% 32.330 .666
J% 26.790 .576
5/8 35.420 729
3/16 .06% 1%5/16 3k.340 -T03
5
1= 1.680 .651
16 3 )
1% 28.250 581
3/4 34,700 .TAB
15/16 3k4,%90 .T16
/4 .065 Lfg 33.760 720
29.220 .601

HATIONAL ADVISORY
COMMITTEE FOR ARRONAUTICS
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TAELE .- NOMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTE ~ Oontinued

Diam. of Depth of Pitoh of Average stress P

rivets, countersink, rivets, at failing losd, =i
a h P Er L/ﬁ

in. in. in.
(in.) (in.) (1n.) (kat) (kst)

tg = 0.064 in.j bg = 3.840 in.; L = 8.92 in.; W = 19.84 in,;
- 1.00; 28 « 605 X .
'{g- 1.005 & = 605 =20

3/16 31870 0.629
3/8 31.720 .629
5/8 29.610 .585
1/16 0.035 15/16 25.3%0 . %03
1% 23.230 k62
1& 20.760 16
9/ 31.690 625
3/82 32,080 540
5/8 31.230 616
3f32 .0k 1%/16 28,100 557
1{3 28.210 563
1 22.930 L)
3/8 32.260 642
5/8 31.6%0 .626
1/8 .050 15/16 31.4%0 .23
1% 27.080 539
1% 24,740 88
15/32 32.470 .636
5/ 32.570 Gik
5/32 .060 15/16 3. 770 632
1.1% 29.540 <590
1?‘- 25,840 516
9/16 32.680 .65
5/8 32.2k0 .633
3/16 .065 15/16 31.930 .635
12 29.930 603

16
1{. 2%.400 507
% 32,480 646
13;;16 32.420 6%
1/ .065 1,1?3 31.260 .625
1,} 26,580 .56

NATIONAL ADYISORY
COMMITTEE FOR AERONAUTICS
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TARLE 1.— NOMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS - Continued

13

Diam. of Depth of Pitck of Average stress P
rivets, countersink, rivets, at failing load, —i
d h P S, Live
(in.) (4n.) (in.) (xs1) (kst)
tg = 0,06k in.; by = ¥.80 1n.; L = 8,48 4n.; ¥ = 24.6k 4n,;
= 1.00; 28 « 7%; D« 20
& PPy

3/16 29.610 0.572
3/8 28.1%0 .536
5/8 27.810 523
1/16 0.035 15/16 26.2% 499
1.1% 24,000 8
s 21.320 4ok
9/ 29.320 . 560
3/32 28.5& -5%9
5/8 28.%10 55
3/32 040 15/16 27.160 .%20
. 501

1’1'% 26.100 =0
12- 22.250 b25
3/8 29.85%0 569
5/8 28.830 549

1/8 .0%0 15/16 .970 553

. !

:,1.% 25.800 9%

1& 23.670 s

15/ 30.010 - 565
5/32 29.340 555
5/32 .060 15/16 29.320 561
12 27.680 529

16

3 23.5% RH
9/16 29.k30 %56
5;8 29,340 563
3/16 065 15/16 28.780 55T
Ll?g 28.1%0 L5kl
1& 25,160 L6k

'S .100 57
1%416 29.6% 563
1/ .065 1&% 27.660 .530
1% 24.970 578
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TABLE .- NOMIRAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS - Comntinued

Diam, of Depth of Pitch of Average, stress P
rivets countersink rivets at faili load,
A s > fl h ’ 'Er ng I—in-
(:ln.) (111.) (in.) (kli) (kli)
tg = 0.102 in.; bg = 2.55 in.; L = 9.4k in.; W = 13.39 in.;
Lo = H bs - H w =
5 0.63; i 2s?; T = 20

9/32 42,300 1.412
9/16 39.300 1.288
7/8 38.170 1.218
3/32 0.050 L312 35.400 1.158
%g 34,500 1,129
2 30.000 .98k
3/8 b3, 1.kks
9/16 %0.4o0 1,321
7/8 39.700 1.263
1/8 .060 1%-2- 37.800 1.237
1%-% 3%.500 1.167
2 . 30.240 .98h
15/32 bL3,590 1.431

9/16 by2.335 1,3
7/8 k1.050 1.310
5/32 .070 L3-% 37.850 1.236
].,%g 35.750 1.168
2 31.800 1.049
9/16 bys. 150 1.k51
7/8 €41,150 1.327
3/16 .080 1;3% 38.800 1.263
%g 38.150 1.253
2 ; 31.900 1.042
3/4 Ik, 050 L.471
7/8 bk3,000 1.378
1/h .090 1%3 40,700 1.329

1

153 39.800 1.307
2 34.100 1.120

8pgts for %’g = 25 is from reference 2.

YAverage of two tests.
CAverage of three tests.
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE 1.~ NOMINAL DIMENSIONS OF Z~STIFFENED PANFLS -AND TEST RESULTS — Continued

Diam,. of Depth of Pitch of Average stress Py
| rivets, countersink, rivets, et failing load, —
a h P T L)y
(in.) (in.) . {in.) (k81) (ks1)
tg = 0.102 in.; bg = 3.06 in.; L = 8.58 in.; W = 15.9% in.;
W b
EE =0 63, % = 30, h = 20
9/32 37.780 1.153
9/16 35.850 1.089
7/8 35.350 1.067
3/32 0.050 13—',3 34.450 1.033
142 1.6 .
32 31.690 957
2 30.590 .935
3/8 38.020 1.143
9/16 37.970 1.158
7/8 37.210 1.151
1/8 .060 15'% 34,610 1.055
122 2.5400 .976
32 3 97
2 26.010 .781
15/32 37.480 1.138
9/16 38.140 1.168
7/8 36.370 1.100
5/32 .070 1512- 35.260 1.070
]%g 3?0790 1'018
2 ) 30.880 .926
9/16 38.970 1.19%
7/8 38.950 1.187
3/16 .080 1-75 37.070 1.124
1.29. 34%.840 1.057
32
2 32.130 <973
3/s | 39.630 1.200
7/8 38.7%0 1.178
1/k .090 L:—a 38.540 1.165
1
1.5% 36.960 1.124
? 33.630 . «973

RATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE 1.~ NOMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS — Coatiuued

Diam. of Depth of Piteh of Average stress By
rivets, countersink, rivets, at failing loed, —
d h P Ur L/_/E
in. in. in,
(in.) (in.) (in.) (ks1) (ke)
tg = 0.102 in.; bg = 3.57 4n.; L = 8.24 in.; W = 18.49 in.;
)
= 0.63; 35; % = 20
T-o63 B33
9/32 37.340 1.157
9/16 33.790 1.001
/8 33.320 1,009
3/32 0.050 1.37—2 31.480 .953
132 28.630 .848
32
2 30.650 926
3/8 36.040 1.07h
9/16 36.030 1.09k
T/8 3%5.000 1.037
1/8 .060 1.3:% 33.880 999
l- -
3 31.220 Qk2
2 29.230
15/32 36.120 1.078
9/16 34.8%0 J..ggg
7/8 35. 1.
5/32 .070 1375 32.4h0 .9%1
11-32. 30.850 Shh
2 30.430 .919
9/16 38.050 1.179
7/8 36.270 1.10%
3/16 .080 L-;La- 35.570 1.08%
123% 32.8%0 962
2 30.040 «905
3/k ©36.310 1.073 *
7/8 36.940 1.097
1/4 .090 l;—e 35.080 1.037
L;.g 34,720 1.033
2 31.730 952

Paverage of two tests,

FATIONAL ADVISORY
COMMITTEE FOR AFRONAUTICS
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TABLE l.— NOMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS - Continued

Diam. of Depth of Pitch of Average stress P

rivets, countersink, rivets, at failing lced, i
a h ) 3, Ly

tg = 0.102 in.; bg = 4.08 in.; L = 7.92 in.; W = 21.04 in.;
= H 2§ = b4 ﬂ =
fgg 0.63; 22 = bo; g = 20

9/32 33.610 1.012
9/16 33.180 1.013
7/8 32.200 937
3/32 0.050 1:-;% 28.960 .887
J%;% 26.970 .833
2 25.810 .756
3/8 34.580 997
9/16 34,220 .997
7/8 33.530 977
1/8 .060 :,312- 32.490 .952
1%% 30.790 .939
2 29.420 .90
15/32 33.480 .963
9/16 34.370 1.001
1/8 34,510 1.062
5/32 .070 -373 33.390 1.027
1%2 29.700 .908
2 27.810 .813
9/16 34.870 1.019
7/8 34.300 1.049
3/16 .080 1,575 33.830 .995
1%3 32.5%0 997
2 30.540 545
3/4 34.310 1.033
7/8 34.720 1.067
1/% .090 137—2 33.520 .981
1%-2- 33.250 1.019
2 29.480 861

NATTONRAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE 1.— NOMINAL DIMENSIONS OF Z~STIFFENED PANELS ARD TEST RESULTS — Continued

Diam. of Depth of Pitch of Average stress P
rivets, countersink, rivets, at failing load, —d
4 h P ?:'f I‘/ﬁ
(in.) {in.) (in.) (ks1) (at)
tg = 0.102 in.; bg = 5.10 in.5 L = 7.%0 in.; W = 26.1% in.;
Iﬂ - 0.6 H ﬂ = ; h = 20
Is 35 s 50 T
9/32 29.500 0.866
9/16 29.660 .876
/8 29.440 .876
3/32 0.050 L3JE 28.730 .883
133-3 28.060 .867
2 26.820 .806
3/8 29.460 .869
9/16 29.340 .876
7/8 30.710 k5
1/8 .080 1L 29.790 .920
:,3.% b26.810 .798
2 27.430 .838
15/32 29.620 .873
9/16 23.860 .881
7/8 31.110 .ohL
5/32 .070 L 30.380 .Sl
1%3 27.960 .84
2 28.960 .890
9/16 32,830 1.033
7/8 31,120 .Sk
3/16° .080 1.12- 30.510 943
L%g 29-890 '922
2 27.340 826
3/h 30.860 922
7/8 29.840 .883
1/h .090 L;—a 30.600 .S4T
i
153 30.220 .93k
2 28.990 871

bAverage of two tests.

NATTONAL ADVISORY
COMITIEE FOR AERONAUTICS
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TABLE 1.- NOMINAL DIMENSIONS OF Z~STIFFENED PANELS AND TEST RESULTS — Contlnued

19

Diam. of Depth of Pitch of Average stresa By
rivets, countersink, rivets, at falling loed,
d h P oy L/yE
(in.) (in.) (in.) (k81) (k81)
tg = 0.102 in.; bg = 6.12 in.; L = 6,96 in,; W = 31.2% in.;
E151-0.6 '23-503 BiBEO
ts iR

9/32 28.800 0.876
9/16 ©29.080 .888
7/8 B28.810 .876

3/32 0.050 1%-5 ba7,760 .8u8
1,;.-3 27.060 .837
2 b27.760 846
3/8 29.560 .895
g9/16 29.200 .893
17/8 28,670 .887

1/8 .060 1.-37-2- 26.570 .828
1%22 b27,320 .836
2 26.930 .823
15/32 29.470 .891
9/16 29.090 .8%0
7/8 29.680 .919

5/32 .070 5% 29.320 . .909
l%g 29.320 .908
2 27.390 .8h7
9/16 29.830 .918
7/8 28.760 .868

3/16 .080 L33§ 29.420 .508
1533 28.540 874
2 30.260 962
3/ 29.660 .893
7/8 29.510 .899

1/4 .090 1312 29.190 .500
13_3% 28.560 .88
2 27.830 .85%

bAverage of two tests.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE .-~ NOMINAL DIMENSIONS OF Z-STIFFENED PANELS AND TEST RESULTS — Concluded

Diam. of Depth of "Pii",ch of Average stress p
rivets countersink, rivetis, at failing load,
(in.) (in.) (in.) (xs1) (ke1)
tg = 0.102 in.; bg = 7.65 in.; L = 6.42 in.; W = 38.89 in.;
E-E = * b—s = H E- )
te 0.63; T 755 T 20
9/32 25.830 0.829
9/16 2k, .801
7/8 23.280 .51
3/32 0.050 1575 23.260 .Th8
1%2- 21.000 .661
2 18.820 <60l
3/8 26.520 .851
9/16 26.610 .860
7/8 24 430 .84
1/8 .060 lé% 23,720 763
L-;% 22,005 .710
2 19.880 643
15/32 25.780 .831
g/16 26.710 .841
7/8 25.490 .820
5/32 .070 13—2- 24,300 .78L
9
:l.32 2k . 480 . 793
2 23.980 .T56
9/16 27.550 92k
7/8 26.000 .819
3/16 .080 1375 25,070 .806
133'% 25.140 .813
2 21.380 681
3/ 26.380 ShT
7/8 27.220 .85k
/b .090 1-_;5 2l.920 787
1%% 24,150 <778
2 26.000 .835

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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Average siress at failing foad, %, ksi
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